Background: The biologic mechanisms linking socioeconomic position and psychosocial factors to cardiovascular disease (CVD) are not well understood. Immune response to persistent pathogens may be one of these mechanisms. Methods: We analyzed cross-sectional data from the multi-ethnic study of atherosclerosis (N = 999) composed of adults age 45-84. Log-binomial regression and ordinal logistic regression models were used to examine associations of socioeconomic factors and psychosocial factors with pathogen burden and immune response among those infected. Pathogen burden was assessed based on seroprevalence of Helicobacter pylori, cytomegalovirus, herpes simplex virus-1, and Chlamydia pneumoniae and antibody levels were used to characterize high immune response to all four pathogens. Results: Low education was a strong and significant independent predictor of higher pathogen burden after adjustment for covariates (adjusted odds ratio (OR) 95% confidence interval (CI) 1.37, 1.19-1.57). Among subjects seropositive for all four pathogens, low education and a higher level of chronic psychosocial stress showed a positive association with higher antibody response, although associations were no longer significant in models with all covariates included (OR = 1.64, 95% CI 0.82-3.31 for lowest vs. highest educational category and OR = 1.29, 95% CI 0.96-1.73 for a one level increase in chronic stress). Conclusion: Pathogen burden and heightened immune response may represent a biological pathway by which low socioeconomic position and chronic stress are related to increased rates of cardiovascular disease.
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Introduction
Strong inverse associations of cardiovascular diseases with socioeconomic and psychosocial factors have been observed (Everson-Rose and Lewis, 2005; Kaplan and Lynch, 1999). Many persist after adjustment for health behaviors, suggesting that other processes may be involved. An ubiquitous factor potentially linking socioeconomic and psychosocial factors with cardiovascular disease is infection.
Several pathogens have been linked to cardiovascular disease in animal models and human epidemiological studies (Epstein, 2002; Zhu et al., 2000) . The implicated infectious agents include cytomegalovirus (CMV), herpes simplex virus-1 (HSV-1), Helicobacter pylori (H. pylori) and Chlamydia pneumoniae (C. pneumoniae), but relationships have not always been consistent (Epstein, 2002; Zhu et al., 2000) . Animal models have shown that persistent pathogens may cause direct or secondary pathological damage to cardiovascular tissue by acting as pro-inflammatory stimuli resulting in endothelial tissue damage in the vasculature (Muhlestein et al., 1998; Takaoka et al., 2008) . Although conclusions regarding the association between individual pathogens and cardiovascular disease in human populations have been conflicting, recent studies have more consistently identified associations between multiple persistent pathogens and cardiovascular disease processes (Georges et al., 2003; Zhu et al., 2001) .
Although some studies have investigated racial/ethnic and socioeconomic differences in infections with individual pathogens (McQuillan et al., 2004; Staras et al., 2006; Xu et al., 2002) , few studies have examined cumulative pathogen burden. A recent study showed that increased pathogen burden, including HSV-1, CMV, Hepatitis B virus, and H. pylori, was significantly associated with lower income and education in a US nationally representative study (Zajacova et al., in press ). An earlier study from the UK
